Quantifying Lipid Mobility and Peptide Binding for Gram-Negative and Gram-Positive Model Supported Lipid Bilayers.
Model membranes are a valuable tool to investigate the mechanism of interaction between antibiotic compounds and bacterial membranes. However, the development of supported lipid bilayer (SLB) models for Gram-negative and Gram-positive bacteria has been challenging because of the high charge and spontaneous curvature of the lipids that make up these membranes. Here we describe a method for preparing mimetic Gram-negative inner membrane and Gram-positive membrane SLBs, including asymmetric SLBs (asy-SLBs) that contain a fluorescent tracer only in the upper leaflet of the membrane. We quantified the dynamics of the lipids in these membranes with fluorescence correlation spectroscopy (FCS) and found that lipid diffusion is slower in Gram-negative SLBs/asySLBs than in Gram-positive SLBs/asySLBs. Peptide binding to these membranes was also characterized using colistin, a Gram-negative specific antibiotic. Interactions between colistin and membrane lipids phosphatidylethanolamine (PE) or cardiolipin (TOCL) were probed with pulsed-interleaved excitation fluorescence cross-correlation spectroscopy (PIE-FCCS). Overall, our data provide unique insight into the diffusion dynamics of lipids in Gram-negative and Gram-positive membranes as well as a novel platform for investigating the mechanism of interaction between antibiotic peptides and bacterial membrane lipids.